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ft, (B) U-^-«)tttlB»i*»6&*¥JKBl«)R 
*n*^Rlffi3ttS« (360~450nm) £0^# 
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1 

(b) v— v-mytmmmfr<bfj:z¥m.®mm 

mftfrt> alffitmW (360~450nm) (D*m 
b-+f-ft£ffl v»fe-f >+- F v AS©7 h -fe -y 

[fl*«2] MIS (B) U-+f-<ifttttEaif2Wijn 

mm, Rmm&tt?n£w*^ii-?zxm&i!tmx io 
n t mmmm^mm^ ^ & a ytn^^ftm mm r* 

[0 0 0 1] 

So ^f^y^-F7i>§k J 7u-h-fc>y*--eg7fcLT 
&at*ft£J;3#7y©^#££ttJit<, ^TT-e5J0 

IKffl«IKo«IR#ttKI»t-*feor**o 20 

[00 0 2] 

[fi£*©fi8H fi£*«fc!>, ¥KSEnJSWi/£<ttie.tiT*5 

RMUfcl/— *?-£LXlik r b— *f~©4 8 8, 5 1 

4 . 5 n m7fe. F D - Y A G U— *f-© 5 3 2 n m^^: 

ffift> ^tSr, nxMI^SWar^fflfb 

[0 0 0 3] *C-e«3feM»C**ao*JRSEftU—»f- 

ssiR^or^fcftSo 1-9621 40 

^ nrme 3- 1 78105^ IWP2-2 4 4 0 
5 0 ^mmicmmv&ytm&jmvmi k <t 0 > 7 

[0 0 0 4] HIRK01»iJIK%H»JI3t , r««^, 

5, 77vH^yFSk F^Sftffc*. ^© 

[0 0 0 5] 50 



2 0 0 0 - 3 5 6 7 3 

2 

[58B1fiffltls*5t?Z1im l/^LW^N ft*© 

gt>HRWteffll^&tlTV*A r (4 8 8, 5 1 4. 5 
nm) ^FD-YAG (532nm) U-+f — T>7"- 

m# t L?*mi<Dt&*m sterns. m>frmic£m 

©«^»<S»^S^*©*^U*^^ £fc^£>£*f 
fflij GHWcJtLTSWflllft 18 0° fcl-St 14 0-2 

2 0° m&) tfim&0>m&, mm^xo^m^ 

[0 0 0 6] STc, A r Is—V— (4 8 8, 5 1 4. 5 
nm) ^FD-YAG U— »f— ( 5 3 2 n m) *tJS©?E 

•y Mcg£Lfc?>, BJfctt¥»"e7V-h-fey*--fcJR 

tfa s-r^i**^ l < nfr o fco ^-ntcit^jim©^ 

Fae©i^±ttff*tt©ajsj: 
[0007] iot*iia, -I'yf-FvAST'u- 

[0 0 0 8] 

DWi««f»"r «fci6©¥8a *»»Stt, ±§a§w^ 

31dW'««aBm©IS*> / >*<^feli^ (A) 7/b 

^^-7A^#ft. (b) u— «fH«M£tti«!ifr6a* 

¥JKHJ«DR*, SR^*»6BT«3Wi« (360~450n 

U- h -b -y ^- Tf«3tr a c "T « TRRWiMIK 

©«R*ttfcJ:»)±IBB»*l!Btr*WT*tfc. 

[0009] Gta^©«^©stw) *%wtcfflv^n 

S U-*fb LXli I n G a N^©¥#ftP— Wffl^S 

T«> W»T»««:V>^"FI2©«lKjtS'Ptao ^IT' 
WK o fc U— •f-3teB t ¥JRWMIK©$l*ft« 

ii^6R»)ti:S:oTmt<**V c©S*f^Sfi* s 
SWf; HiEK«S»*3W« < > «*jWBV>B 2«a L TIE 



3 

( 3 6 0- 4 5 0 n m) I n G a 

■fe-y S&fcOA r-f F D-YAGU- *f-KJt 

[0 0 10] ^CDfcfes S£*OA r^FD-YAGl/- 

U T *> IE£*f fttc J: * * 7 U O fe 46S7t*^ti*P ? -e a 
HtfT?fr&frofctf, COInCa N&¥#ftb— f- 

L tvRRfc & o fcSrBfl* 7f|rU*'?f OWJMtt dbKT'O 
CO 0 l l] 

[ (A) 7/l/3£J#ft] *«W»cffl^6n*7>l/53£» 

S^JBl?i&Dx 7;I/3x7A3:fctt7;I>5xr>-A£&fr 
6&3o tt7/l/5x*2vK©flk 7;l/3x7A&±/&# 
fcU ffl»0S7G**'&tr&&IR* X«7;l/3^7A 

7-r/WO^«©***5£»fftSo SK, #£HB4 8- 
1 8 3 2 7^fclHK*tiT^a«t54#yxf-UyrU 

7 3? u- h 7 -y ;v A±tc 5 ^ 7 a h ^le-a- £ ft 

[0012] fiTFoSaEKfe^T. ±EfcWfc7;b5 
^7A$fcfcmi>3x7A£:£fr£&3*&;&7;l/3x 30 

^ASSfciftlTffl^s. ffliB7/l/Sxf A^fcS 
77A> 7PA, ffi». tfXVX, x-y^/k 5^7 

*^T*«*fi7/l/5-7AS*WjST*feS*^ 5£ 

K*?i$fc:jSffl£ft 57^5x7 ivfcHu ZtDm&tWf 

0J*.if J IS A 1 0 5 0, J I S A 110 40 
0. JIS A 3 10 3, J I S A 300 5&H 
fcMPJffl-rSCfctfT'tSo #288ifcffl^e>ft 
S7;b3:=.7.kSt£C9JPWi, ££^0. lmm~0. 

r*t So 

[0 0 13] *%0£{cffl^37;l/3^7A£i#ft«, 

Htj:0TE©«aaiii«yi*«iLr'bAv\ 

*3tt«@>i4Tj!ia73S«, ttfflIB 56-28893^ 



#ri2 0 0 0-3 5 6 7 3 
4 

T?m Rtf7;l/5x7A^ffi^H7-<-\'-T'D-o^ 
<7^79fywytt, W*»fcWaBWl?7/l/3 
x72^ffi£$iin?-f 3#-/l'2Wyi2;> -7-^07 

*«stfk¥W*tet?feo. »rssi«ffifi« i o o 

C/dm ! ~4 0 0 C/drnCSEB-e&So 

Wfctt, 0. l~5 0%©Ja»Sfca:SgK*^€P»K« 

f , sjt 2 o~ i o o °c, nan i ©~3 ot3\ s^mg 

1 0 0 C/dm 2 ~4 0 0 C / d m' 0fcfrt?tllS£fT? 

[0 0 14] Ccr>J;9{cpJ>aiLTMSLfc7;b3x7A 
SStt, 7 U tc <fc 0 WK x y ^ > ^ 

ft«o «*xyf-y^(tiji:UTffl^*«^ttx wmm 
fcfflv»6ti*7;i/*u»ii4x tfftty-^, aaiy-^ 

7/l'37K7-7°, tZtrJWtV—?. U^V-^ 

zk»b*yi>^ *wty v\ mm turn 

<D&£ L^SBHtt^-ft^ft 1 ~ 5 0 %, 2 0— 1 0 0°C 
TfeOs A 1 <Z>i§8?fi#5~2 0 g/rn 
»!ff$LK x-yf-y^oSfcaffitJSe-rs^ft 

eftSMttffi^ fiK». U7», ?nil, 7>y$?, * 

7 7 -y <vk.mm.mtfm ^ 5 ft « . wfc««ft* wsiiBft 

JtHWXV -y h ^£$aa?3^ LXlt. »$L< tt«r 
B8HS5 3- 1 2 7 3 9^^fCfaig?ftT^Scfc9^5 
0-9 0°C<DM&<0 1 5~6 5 2*%©»i:^tt^-y: 
S*JS6RW^Ba4 8-2 8 1 2 3€4^B»Cl5«*ftT 
V S7/l/*Ux-yf-7^-r**tt^f6ftSo 
[0 0 15] JW±<D<k9{CLT«ia^ft/c:7;l/3x7A 

a7^s ^77?^i, ^7€77;l/7*7^HF^« 
mmtpT-TJl 3 X 7 U Tc &&ffi.*ffi? £ 7 jl 3 

^^t-r-s<Di?-«j(i:?*^^fti#^v^ s , -lawfc^a 
mm<om&tf i~8o%, wm 5 ~ 7 0 °c a^ms 

0. 5-6 0 7y^7/dm\ «E 1 ~ 1 0 0 V, Sft?^ 

[oo i 6] ctie.<Di^M«acDd^-efc!N!F^s 



(4) 

5 

i . 4i2, 7 6 s^mmicmmzftT^z, 

3 , 5ii, 66i ^nmmicmm^tirh^ y ym* 

i^ra, mmmit&mte i~iog/n ! -e&zc tt>m 
$t<, i g /nixr-?&z>tmamxv j p-?<, i 
o g/m 2 w±tts^^^iiwi^«!i^Ds mmm 

fC^fijT-feSo ffiKtt, 1. 5~7g/V-?fcS 0 
fc^Ttt. PiitrfflTOtfHHHIim 7/l^^7A 10 

[0017] *&icitmi£@tfffi£nrcft, 

8-4 1 6 9 0^^ffi¥8-2 5 0 5 2 2^tCfeS<t 
gfcifc t T t «fc v\ fctt S -> U -5r- Mc <fc s a 

TKftfiiatt ~> y h fiun©«BKT-a5 ?k -> u fr- h& 

BitiS i :/cfSa£LT2~4 Omg/i, £t>&?8:L< 

» 4 - 3 0 rag/i ^»l±^-r^X*|^*rS 20 

±fe^ig7KfkMa«. mium'AmA 7-5125^ 
fa*s nr v^s «fc o tcrfr ^ - *? hwmmmwm. l 
frolic Tbm&m^jmmvimmfoWffimh 

fcfcOtf#»i:ttll**l*o Sfc*H#f^2, 7 1 

4, 0 6 6^ 13, 181, 461f, 13, 28 
0, 7 3 4^*3<fctf^3, 9 0 2, 7 3 4 ^ffcP^Tjs^n 

X «fc o HTfrli V&Mf 'J fr- h <MZ.t£*JWti- 

fc{£v\ 7^'J^-{«Ml~3 0li%, 30 
UB2~15ll%t'»0, 2 5°C£>pHtf 1 0-1 

3 »«»fc&§itf j&s*ftfcr;i/5^ 

•fASfe^ m%-lfl 5-8 Ot-t?0. 5~12 0£!>S 

[0018] *miim^zftZT}\'*)V&m>rJmt& 
zksit-f h y 7 a. *«fb* y •> a, ?mitv ^a^ 

lXttlllVB«&»6*E£LTt»«fcv\ 7;l/*y±M 
&JHJgi:LTtt. BBR#;l/i/*A, fiixhaW 
As «v^i/f^ fi5»><U$A©«fc5a58»!S 

* vmm. h o*»ttoawMi6tf sn*o »iv b 

JfifcLT. HSfcf^X Hlfifkf-^X 7>yfb^> 
*'J^A, 5/3. 'J 9 Ax 98**-* X 03 

7{k^*X ififfclMk$>/lo^*A, rgHtv^-^ 

*^facfc*<T?tSo 7;i/*y±^«^feL<« > 50 



mi 2 0 0 0 - 3 5 6 7 3 
6 

m 1 v b K^jsiati^fflxtt 2 wiJift-^to^rflwr a 

i~i 0Sl%-t?fe»5s HfciffSLvfEH&O. 0 5 — 
5. 0Sl%T"&3o 

[0 0 19]$/c. *B4$l*2fI3, 6 5 8, 6 6 2^tC 
IB$2tiT^S«fc9fc->y*-hM&£$T*&3o Jg 
fC, «F&HB4 6-2 7 4 8 1^, WfR|HS5 2-5 8 6 0 
2^§, ^Bg5 2-3 0 5 0 3^fcM*2tlT1^&.}: r> 

&if*jmv-#m*m&#rcmm9imt>Gftx*& 

So C<D£5lcLX98M*MLrc7>\'S.-yL>mfolc, 
8-25 0 522 ^IBfW>«fc r> 

tt, Jfflfc ttft, U^S. *a*». ^DAt, 

\i\ cvtzQwm&ftiiLx, wmm&i o~8 

0°C7? 1-3 0 0#a»-rSCfc£«fc»5fT$ CfctfB^ 

[0 0 2 0] CKDidfcLT^a^nfcr^^^^AS 
#PB¥3-5 6 1 7 7#. ^¥7- 1 5 9 9 8 
3 ^ 8-3 2 0 5 5 1 m^<D& 5 fC. HfC J t 

ti> W«i^y=i-yfk-&^0StLTffli/^77S{cJ: 

tmLfcm, Ties co : 

R'Si(OR 2 ) 3 (1) 
(S*. -OR 2 ttjta7K»)»nr&l%7^3**>ISXtt- 

ococH.if*«, ) -e^^nswa^yn-y 
fk^% (i) m^x7)i=L-V2±m&ztm?zct 
ic£K>, w&Mmv>&m. &wmm, amtm, -o 

[0 0 2 1] TIES (2) : 

• ■ (R 3 0) 2 (R 1 ) Si- (2) 

-enti" «t r 3 » r 2 1 mmt> l < ttaao7;u 
©js^atJ-*-. JaEtisv^T. (*&nKistt«fiia (r 

' ) tftfjfcO S i ®^ (C 2 fflJ-X±IS^LfcTiaS ( 1 
a) Xtt (1 b) : 

(R') 2 S i (OR 2 ) 2 (la) 

(R 1 ) s S i OR* (lb) 
T^fcStlSW^y^-yft^ (la)'(lb)* 

[0 0 2 2] Sfe, IttaKfSttlrfigS (R 1 ) ^— o — 

*^lt^*©s i m^icm^t^mmx^m^ 



(5) 

7 

(R 1 ) , S i (1 c) 

■x?afc*tt*w«->y a- (i c) sffli^c 

i SC^fclSaf* 4<I©R' ©d^4< fct> lfltfftl 

[oo2 3] mwsv^-yft&h (D *ti\/s.-*? 
^AS«±T?w«^y3-^fc^«i (i) *<j:d5&hk 

tS, JS«8fcLT«. **/-;k x*/-;k ^D/< 
/-;k ^v/a/V-;k ifl/yyjn-;K ^ 

LTttttlt BBfc U>#* »&H©H, Xttr^t 

[0 0 2 4] 7;l/5x#2^±©tabP£fSttWt£g© 

1 0 nm'liiOHftfcO. 0 1-1 00 Oil. J? 
*L<ttO. 0 5-2 0 0{i, HKjjfSL<ttO. 1~ 

10nm 2 ^D0. 0lii5 

fitf»&n*/\, W>U3-Mb^tl (1) *0<® 
<9fifeSCfc{C«fcoT, 1 0 nm 2 S 0 ©ttftPSfStt't 

tf, maffl{c8g^ffl-rf#PSlSttWlgS»« 1 0 n m 2 

m 2 m ^<Dmmmw.mmo)mte 1 0 0 omvmt? 
[0025] for, 3-Xt-&ti£ffi^T7 

comm. t m. wmmix^wj^mm tap*. 57k©« 

ttxDmmcDwmtm obn*.s*£) > wss^ya-xt 
%®cD®mzmm±iciMm?z>*&, mmmmLrc® 40 

u mmic&z s i m?m<D7zm. mm-mm<o&w& 

So 

[0026] nomn®. (tfftlEfSttXiWO fc/BVvf 50 



^2 000-3 56 7 3 
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TisauwiRSiWEr*^ s (1) ©iri^y^-^ 

£fc«fc!K %.&fo±lcteft<D>W-ym*)<Oftm&®M 
m»n*o fit, ctiicjyttikzm&t, 

fcJWBTCttffl 7K*M^»"r S^t*8KtSP 

[0 0 2 7] *-CT\ c<D0igiMn%S5<*fci6{c, 7;b 
5-^S«Sffl±^to£JS14m^S (R 1 ) ©fl&fc 

0 h mz^r < @s LT«*tt*as <tscwsi 

t^acD^lC^V^T. S (1) : R 1 Si(OR 2 ) 3 -ea 

fcsttswas/ya-yft^to en ©ft&tc. s 

(3) : Sl(0R 4 )i (S*. -OR'ttiWK^nTgfc 

oTfeSftoTfeJ:^ ) T'gfrsnsw&^ys-y 

ft^tt (3) *«ffflu mKmK.tm<oa (2) t?^ 

[0028] S (4) : 

(R 3 0) 2 (OH) Si- (4) 

*sct^a*tt©ii*^ttafe*sFSbv\ r 3 

7;l/*yjS»t-eiJfedii4:»c«fcoT, azktt*Si6*iii: 

[o 0 2 9] a ( 1 ) 0*r«->y a-Mt^h ( 1 ) t 
a (3) cD%m*yv=i~y{t£® (3) kca^tttt, 

(iaiR'Ka^otjR^ttk, a (4) T^stisasa 

m^soffift^waattHrtfcfta ± ^ (c-rntf <fc v^o m 
fcmcte, G®yv^~y\t-€iVa (1) fc^-r«w^> 
y ( 3 ) ©iE^/Vita 0 . 05-500 

»SL<«0. 2-2 0 0, 
L<til~l OOt^o 

[0 0 3 0] SftC©«HrtTf, a (3) ©Sli/'J3 



(6) 
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-yvcem (3) fc 

f&tc, £ u 3 - v<fc^«in#$W!W- a £ k t. fcfi 

^m^5tlf;-S i -0-S i 
[0 0 3 1] SC&©»&. T/VS^AS&gfflfcfe 

ntfx sc^ sg m<omn, *m<owm, mz.tf&, 

(1) <DG®'>V3-y<t&to (1) :R'Si(OR 2 )3 
© o r 2 ©-as fe L < «^g|5*^P7K^ L T 2 

[0 0 3 2] SGSKl«tSf*4PRJtSttW^»©*g^i5fefC 



ttfctf, SCO otlfya-yft^ft (l) « 
£fc«fc&i!G (3) ©SiJ/ya-yftfi* (3) fcffia 

T% #iiDK^ttt^a R 1 T?ttEJS*iB* -T - 0 R 2 ft 

tf — o r 4 r-j!«]*#»s-&« k i: fefcfifB&EfSfcfTft 

fc-ST, *>b<D S ifiR^-S i-O-S i -HS^O 

i: fc «fc o g«±fcttinEf&ew^*i8£-r a. 

[0 0 3 3] SGj££ffll^3k. 

o 



(D offlBcwas/ya-xi:^* (3) 
±ias (2) TfwSttsf^nsiSttSfiesiM 
h k±te^ ( 4 ) h 
%®i/V3->{t&® (i) Rtwts* (3) ©*±&& 

^©jMj!5^SCffi«kl)«.B«i:'r«spJjSi« , »*o *S5W 

10 T?ffiffl^?)±lHS (1) "^*tl*#«*>U3-yflA 
» (1) ©JltttflJkLT, OTOt^WCfctfT' 

[0 0 3 4] 

CH 2 = CH-Si(OCOCH3)3, 
CH 2 = CH-Si(OC 2 Hs) 3 . 
CH2 = CH-Si(OCH3) 3 . 
CH 2 = CHCH 2 -Si(OC 2 H 5 )3, 
CH 2 = CHCH 2 NH(CH 2 )3-Si(OCH3) 3 . 
CH ! = CHCO0-(CHO>-Si(OCH 1 )u 
20 CH 2 = CHCOO-(CH 2 )3-Si(OC 2 Hs)3, 
CH 2 = C(CH 3 )COO-(CH ! ) ) -Si(OCH 3 )u 
CH 2 = C(CH3)COO-(CH 2 )3-Si(OC 2 H 6 ) 3 . 
CH 2 = C(CH ! )C00-(CH ! ).-Si(0CH ) )>, 
CH 2 = C(CH 3 )COO-(CH 2 ) 5 -S KOCH.k 
CH 2 = CHCOO-(CH 2 ),-Si(OCH3)3. 
(CH 2 = C(CH3)COO-(CH 2 ) 3 ) 2 -Si(0C 

H3 )z ^ 

CH 2 = C (CH = CH 2 ) -Si(OCH 3 )3, 
CH 2 = CH-S 0 2 NH-(CH 2 )3-Si(OCH 3 )3. 
30 GH 2 = CH-p h-0-Si(OCH3) 3 , 

CH 2 = CH-ph-CONH-(CH 2 )3-Si(OC 

H3)3n 

CH 2 = CH-p h-CH 2 NH-(CH 2 ).-Si(0CH 

3 )3 

p h : ^y-tfyH^TjVf 

HC = C-Si(OC 2 Hs)3, 
CH 3 C = C-Si(OC 2 H 5 )3, 
[0 0 3 5] 
* lit 1 ] 



jC N - 



(CH2) l0 — CONH -(CH^-SKOCHak 



[0 0 3 6] 

C H 2 = CHC H 2 0- S 1(0 CH,),, 
(CH 2 = CH CH 2 0)< Su 
HO-CH 2 -C = C-Si(OC 2 H 5 )3, 
CH 3 CH 2 CO-CsC-Si(OC 2 H 5 )3, 



CH 2 = CHS-(CH 2 ) 3 -Si(OCH3)3, 

CH 2 = CHCH 2 0-(CH 2 ) 2 -S CH 2 -Si(0C 

H3 )3 .. 

CH 2 = CHCH 2 S-(CH 2 ) 3 -S-Si(OCH3) 3 , 
50 (CH>), CCO-C = C-Si(OC 2 H.)», 



11 

(CH 2 = CH) 2 N-(CH 2 ) 2 -S CH2-S KOCH3) 

CHa COCH = C(CHj)-0-Si(OCHj)jo 
[0 0 3 7] ttc, 3 (3) T*f^n«fi«i"J3-^ 

its® (3) <Dm#mtLx&T f+ 4 ^7x 

fh7 (n-yD^-» i/^X fF7 (n-7"h^ 
5/) ->7X ff7+7, (2-xf-/l/?>*-» 
X rh^** (2-xf-;J^rS/^/**^) '>7X 
rh7*X (2-^h^>ih+^) fh77 10 

[0038] 7;^-7 A2£&i&^ttjb[i^1£3££ 

nfcftt$iS?#?$a/#fe»*^*> ci6in« i/c** < -smith 
wtk*©»s tv^m^r. s (1) &tf 
(3) -patostia^a^un-yfl:^* (1) &tf 

( 3 ) *An*a#fc 4: fetc»i^*-&T S G £f;:#j§& 20 
7o7V-;k -f77a/V-;k ifl/^ 

(1) atf (3) cD^ai(ca^i/^T, hrko. 2- 

5 0 0^ jfSL<H0. 5-1 OOfi, Ifc»*L< 
ttl~2 0ffifP*«. ffifflSACO. 2fg<fc9 / >&l/^£ 

^. $fc, 5 0 0&«fc»)£v^ KJ«*«»0*Sf *J: 
5fc&»Ji8FSb<&l/\> 30 

[0039] wa^y 3->{t^*«in*»l!Frafc«> 

35 0. 1-lOOOt/K »$L<ttO. 5-200 

t^jfc^uiii. 5- 1 0 ot/vefcSo *® 
itfSU"J 1*71/^0 > 0. l*;l/«tD 

B^SL^K^K -75, *OJWW«*>U3-> 
t/l/Mj 9 l 0 0 0^;l/i^<^^ ^fiStt 

[0040] sGmmm%M&VB*fflfcr&rcib<DR 
^ztemoyWMicz^ritmuycF&zwt 1 0 o°cj-x 

#tistt«^LT«, m am mm. y>m m 
m v>nms z/^m&zvw., xary^r, f 50 
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9-8668 8mz$.<ox>\/ts>wtt>%%)T'&z> 0 mm 
(omtmit, ^ifja-vft^i! (1) Rtf«^fc<t 
oii*p*nsw«->'j3->{t^ft (3) ©^gta^a 

WtLT, liMi/V 3-yit£%B I =£>imK> 0 . 0 0 1 

~i*r;k jff$L<ao. 002—0. 7 ; e/k jgfcjff 
£L<tto. oo3~o. 4 ; &;i/T?fe^ 0 fo&j&i^itaSfc 

[0041] am y vdmrnommzimt. Lr^m 
-rsnttk sjsiifi£4 ot~i o ov(ommt?z><D 

^«T**tf, Km 5S»^05il**ftWSi:LTfleffl 
f 5R#tt 1 0°C~6 0t®«BiaU:V\, U fSfcttliii: 
UTfflVSWSfci 1 0°C~9 0'Cl*Si5SffS*3-&SC 

ttfT'ZZo s cmcm^mmsom^&xms &tfc 

8-7 8 8 6 8^IE*0«fc^fc^ai 0 0 
[0 0 4 2] W±34^fe«fc^lC, 3 (1) Rtf (3) 7? 

jtazk#»fcfcfcfcStt£KJS*tje»)S i-0 

-s iig&z^tsftttTXitxujFimttTtfZM 

U ««!BriWUO«ifi^±#b, VMttZo 3(1) 

atf (3) ^ab*naw«s/y3*-^fl:«**PWr« 
^^Ttivv s g ffi-effiv**±ev/i/Stt, ss-ett 

[0 0 4 3] S C£atfSG£<DVvfftfcfc^Tt>> ^ 

y 3->{t^%t> l < tt#*n»SttttiHio»#A9«« 
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mmmnm, &mfem\% e **n* « c * t t? * a 0 fa 

y3-w/^;n-t;K x^yy^y n-;b^/ 
x^;l/x-f-;K 2 h+yx^/l/7-fe-r- K 1- 

y> ¥LIM^;k ?Ll^x^;K 7-bf;l/7-trhX xf- 

[0044] sip-r-scifco-esswitft^jceijfcu 
-a*. x#*«>«ffi, TtvnMMs f^-jimm, 10 

y»i& * u n*x;b e a y f x # y H-/1/7 ;l/ 3 - 
;k >f'je^;^f^x-f;K #y 7oi£ yyyy 3 

f-^x-r;^£D«^^^iJtt, £##fc&*irf Sitg 

[0045] s g mic&mfrSfrW&> t < tt«tt«a«% 
ss-esi:, s i -o-s ns^eftsimasiH 1 * 

S£«< tfct>-e**o S CSi^tt, SKDgggl 30 

tv^a«*^-rso lot iWfcioTtt, 

[0 0 4 6] im&.Xfm&K.*. t)»tt*tl* J E-©^©iP 

SfeianKfeffttSS- 2 o o °c, »s l < «s?a~ 1 5 o 

°C, mtiff* L < te^fi- 1 2 0tl?&3o ggftftllSfcJ: 
-)Rfc 1 #~ 3 0 S L < U 5 $>~ 1 0 #HS, S 40 

{C#3:L<«1 0»~3iMWTf**o *»IJfcfeV»Tffl 

©JSttXttvOl/ft) ©JSX^ffitt, /v>-^t7 

7bv-<yy?\ xeyn-f^y^ F£*-7 

y- m^m, &n<Dt><Dt>mit&zttfiTZ, 

[0 0 4 7] ±IEO§n<7;b5x«>AS«±{C, S^?CD 
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ft £ *tf # 'J kTx/i/^x* yg& x/l/* yg?S£M;: 

cmwMffiia) *>L<«, nfejftss, 7$y 

;l/-fe;ba-X. f+Xh'JX T^^Tfth, 2-7^ 
/xfMX* y$& H©7 5 /SfcWfS 

/i/*x*yn, 7;i/+;u*x*y^ ^y-fep*x*y 
m, M-vyV * x * y Mis <fc tfx?- u y y * x * y ft 
* &*x * y It B$S£W L T t> «fc ^ 7 x x/l/ 

yy&> t7f/buyi, rwjyifeio^'j-b 

P'J>iftHOf»';^ Bg|g$:WtyTfeJ^7x 

77-c y^fe j: xfvv -fe d *x 7 yi?* if 
7^yf, yv-yy^p-r^-yfrEvyr^/MM, 
<k h y x ^ 7 - ;1/ 7 5 y CD mm* E <D \L F D * -y 

;i/S*wr«7 5ytoia»ia&H^ei!tfn«^, ~a 
«±aai7Cfljvvrt>j:v\, 

[0 0 4 8] c£OW«TSi»tt*©<fc5**St?ia:^* 
^ ^;l/x^;b7 h y* HO#(Mfiffl«> L < fcJ^ftfc 

^^7-;K x^y-;K y^;l/xg L ;l/'7-hy^^cDW 

ttx XIHOWiMt-B*© 0 . 0 0 5-1 0 B»%©MS 

fgcDifgttO. 0 1~2 0SS%, ffSKtiO. 0 5 
-SMMro-efeD, g«SJt«2 0~9 0°C, fc?3:L< 
« 2 5 ~ 5 0 °CT& K) , Slt^F^ti 0 . 1 #~ 2 0 53 x ^ 

»$L<tt2#~i^-efeSo 

[0 0 4 9] iltltfflV^jg^i, 7y^x7, h'Jx 

IK. y ym&E(ofmmmz& d p H^isinL. P h 1 

~2 0 Oig/i ^j8S"PfcO. ^L<^5~100mg 
/in 2 T*ifc*o ±l2^ffiM*A^ 2 mg/oi 2 «fc 0 
ftB«Ht*^^n4l/>„ Sr c , 2 0 Omg/m 2 «fc < 

7'y{b-y*;i/3x-7Ag6*y <7A, y yftiaiitDzKJSS^ 
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[0 0 5 0] [(B) ftma&BfflM'] *3WJT?ffl^6 
ft5ftfi£14Sft)I©±&j£yKi, #ijpM^nJ^^x^ 

fciraiS^fc^trtfr&toHU *4$x^yytt^f§fa*S£ 

< 1 1 1 fit. »s t < » 2 moLttrt sfti^ti© 

7^U;l#, y-**y;Hk ^^y| x 

^y^oh>i> tmmm^mr^ 

ffi7^y{t£^©7^ F^WSftSo 
[0 0 5 1] IBKiR^lllir^a^Wfc^fc^ftRl*/!/ 
#Vti:Ox^f/l/©t/v-Oftft0!|fc LTtt, 7^ 
y/l/®xxr;l/£ LT> x^yy^y n-;i/yr* y U 
-K hUxfl/yyjn-^r^'Jl'-hv l, 3 
- 7 # y * V U- F > fb7^fU>M 

7u;\ybV x-f 
;K MJ^^n-^x^yhUT^UU-h. ^^y 
y^-;l/^7^U U-K 1, 4->^nAW>^ 

-71/^7^ yu-K fh ^x^yy^y n-;i/yr^ 
yy-K ^xuxyh-;^7^u^h, ^y 

^X'JXU h-7bhU7^UU-h> ^y^xUXU h 
-;brh77*yu-K ^y^iyx'J F-;l/^7 
*'J U-K yXy^xUX'J /Wn*-9"7^U U- 
F, y;l/trh-;I/HU7^Ul^-h> V;Hfh-;l/rF 
y;t/kfF-;l/^y#7*y U-F. V 
;l/eh-;l/^\^7^'JU-h, hU C^yo-fM 

+->xf;i/) yyy7?y-F> #yixf;i'7^yb 
-F*yrfv-^tf&£ 0 
[0 0 5 2] ^^^U^xXf-^fcLTti, fh7^ 
^yy^y n-;yyy * * y y- F, F y x^yy^y 
n-/yyy u u- K **"?yf7l/^y xi-/yyy 
#^<JU-K F'J^fo-;^D;^Fy^^^yu 
-K Fyy^p-^x^yFyy*^; y-F, x^* 

CH 2 = C (R 6 ) COOCH2 CH 
(fetch. R 5 t3j;a"R 6 ttHfe5V>ttCH 3 %^To ) 

#hps5 1-37 19 3mcmmztir^z>£5 
tj.vxszyrwv-vm, #r^BS4 8-6 4 1 8 3 

^ #&0g 4 9-4 3 1 9 1^ #&B§ 5 2-3 0 4 9 

0^&&$8fcfE«£ftT^*<fc5&#yxxx;U7*y 
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* yy^y xwuyy y y-F, 1, 3-7? 
-;yyy ^^uu-h, ^-y-yy^-zby^ # * y y 
-K ^y^xyxyh-^^^yu-b, ^y# 
xyxy h^h'j^^'jwK ^xyxy f 
-;l/r h 7^ * * y U- F > ^y^x-jxy h 
y*^yp-K yxy^xyxu F-rt/'v^y-** 
yy-F, y;i>eh-;i/hy***y y-F, y/H£F 
-^fh7^^^yu-f, ex ( P - u-y#*y 

10 <f-A/*#y. ex- [p- (^?^yM^>xh+ 

y) 7xx;W ^^;M^y^ftSo 
[0 0 5 3] -^^nysixxf/^LTit xfuyy 
y 3-/yyV * n*- F , 7n eu-yy y n-;yyV* 

xi*-f, i, 3-7*y~y~*->wy<{z=i*-b, 
i, 4-y^yy^-;i/y-r^xi^-h N ^F^y^y 
yyyxi-;yyy*=i*-F, ^y#xyxy b-fri? 

y # a F , y ;l/ e F -;I/f F ^ * 3 F 
%o i'DFyixxf^fcUtt, xf-yy^y 
a f *- f , fh^fuy^y n-/by ^ a h * 
20 -k ^y^xyxy h-;i/-y^o h*-K y;veh 
-;Vfh7^uh^-n^5 0 yy^Phy^x 
xf;v^Lt(i, x^yyyyxwi/y-ry^a h^- 
h N ^xyxy h-;i/^'Ty^Dh^-h> y;i/tr 

[0054] vy-ry^xxx;l/i:LTJ±. x^yy^ 
y n-;i/yvy- h y xf-yy^y 

sft#j£L-ai, y^yyex-7^u;b7^ h\ y^ 
yyex-y^yy;i/75 h\ i, 6-^-yy^yy 
ex-7^y;U75h% l, e-^-y-y^yyex- 
y # ^ y ;b7 5 h\ yxfi/y h y 7 5 y h y x7^ y 
;i/75h\ +yyyyex7^y;i/75K> *yyyy 
exy^^u;V75 Fsaw** 0 ^©ffi^J^LTti, 

#^HS4 8-4 1 7 0 8#^8tf»tci2«*nTVa 1^ 

2 «w±©-f y y r*- h y y ^> 

2 flJK±©a^tttr-;ns«^wr « z=.>w y\t 

[0 0 5 5] 

(R 6 ) OH (A) 

«fcx#*s/7* u u- ha* ©^^©t^ y y- h 

•^y ^ ^ y U- F ^ CttfT'ZZo 

vol. 2 0, No. 7, 3 0 0-3 0 8^— y 
50 ( 1 9 8 4$) fC^fbtt^y V-*3 <fctf* y =f V- 
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(JWT%fcBS»-rSo ) . »SL<B1 0~5 0%T'& 

-So 

[0056] ftgtGmtmtLxit, fieffl-rau— f- 

ftM<9&M (3 6 0-4 5 Onm) fCfctK WfflF, 

etcRgSL/clRT'tt^t/^o ^ys^k ^yyVyi-f 10 
;k 7-bh7x/x ^yyVyx~r;k ^ysJA/S? 
7;kWl'7-£-;k 7/l^/b-O-^yyV/W^yVx 

*+1MF\ ^y^^yxxr/k 5tv-X>hx 
ryh7^/x mtyhx rtvity, 7xt 
-yy, 7^ufx ^yy"7i/y, hyr^x 
u-f-rv^/k f^y-tx n>jy> 3-^F^vj 
y N 7M;i/7yx7+yx *y7/-*yx ^y 
5>;k xh^7;b*;b7 L '77^ : &/-9-;l/7 7'i' F, fh 
9 ^rt^ws-tf+i/^l/tfx/i/) ^yy*7iyyf 20 

[0057] src, mmn («*j£B. *mmm 

M, MWtti) s [Chemistry & Technology of UV & EB 
formulation for coatings, inks & paints Vol.3](K. 
K. Dietliker, SITA Technology Ltd) . [%ftMWit 

■yxrA] (jimmm. micm 
osaaufcwu 0. o5~ioofi»si$, »$l<« 

0. 1~7 0SMSP. ItjfSKiiO. 2-5 OSS 30 
[0 0 5 8] il#s /Wy^-fcb 

% t l x i/> s *r t» & s o , 

®«4*tt«a?fi£tti: tffi, flfgUcft/l/tfyaS 
*#r*{*6l0l^ W*tfWWB5 9- 4 4 6 1 5 
9$£BS 54-34327^, ft&HB 5 8- 1 2 5 7 
#^BS5 4 - 2 5 9 5 7^ WfBUS 5 4 - 9 2 7 
2 3^ #PSBS 59-53836^, ftMBg 5 9-71 

04 8#K:ffiii*nr^afeOs ***y>u 
*x ^nhytM^ vwygmfi^k 3B#x 50 
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*r;Wtv U-T yS£ft&{*^tf&*o 
[0 0 5 9] *fcBWHc«Wfc*;l/#y»»**'r*» 

£s 0 ^tccns®*-** Hy-7;v o*$o 77 y y- 
F/ (**) 7^y;l/BS/<2®fc:(Si;r J t©flficDft!jPS 
dttex;bt/v-] (7U;b 7 

^yb-h 7?V>im/ ! &glci&VX : £<Dm<D 

©fl&tcTkjStt^ajft^ fctt, # y tf d y f y 

2, 2-tTX- (4-HFD+-y7xx;l/) -7°P^y 
h x \L V d p t F y y y x— r ;H? t> Wffl T & 3 . 

cn?. k & m.*mzmm 

J«c^^tt«o LfrL9 0M%£iSx.3J§£-fc 
t\ #$L<tt30~8 5%T?fc«o SfcTta^Rl^ 

xf-uytt^teftKfc^ufc^tti^fi^tttt, ant 

TM/9~9/l<D|BHfrS0!)3bWL^o cfc»9&r3: 
7~7/3"c"-feSo 

[0 0 6 0] *56WK*^T«W±OS*^© 

v^o aSftJIfta^Rjkffilfcl/Ttt^P-f p- 
p<h+y7x/-;k s?- t-^/lz-p-^UV*- 
;k en#P-/k t-7"^;l/yjrP-;k iy*/*s 
y, 4, 4' -^ex (3-^^-6- t-7"^;i/ 
7x7-;W , 2, 2' -^kytfx (4-^^;l/- 

6- t-7>/k7x/-;k) , N-^-FPy7xX;l/t 

fp+->7 ^ v%— fey 7i.fifAW5ti^o ^a-a- 

StihSJ^jSAPfitt, ^ffl«©fi»cWLT^0. 0 1 
%~*9 5%*W*Ul/>o Sfc^KJiSUT, ^miC<fcS 
M^lflS*l»±'r*fci6te^y» J f>^yg|7 5 Fco 

<t 9 r^mmmmmmm^mtaLx. mm&imfn 
ffl&xmy£m<DmmfcWi&-$iixt>£\,\ nmmmmm 
mfo<omuMit. ^mf&vovmo . 5 %~m 1 0 %im 

$ LV^o 

[0061] H»c«)e»©«ft*itti:LT, mm\* 
mnbxt>&\,\ ftmitbxit, wmf, 7^p~>7 

k-yh. 7m 7yh7+/yl^ vr-y% 

0 . 5 %~m 5 LV> 0 AP^-T, 

F, -y^^;k7^k-F, Fy^k^;kt>X7x-FH 
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£*Mt!<7) l 0 %«TtfWS U\, 
[0 0 6 2] *^©3^^ttfflja**3»>ft±U:J6# 

ccTfffiffl-TSiSiKfcLrti^ 7-trhy, y^/l/x^;l/ 
yhx yya^+J-y, gffl*xf7k xf-uys^o 

^;Ux-r/k x^ky^y 3-/kyy^;l/x-7Vk 

yUn-;V ; tyxf;l/x-f;W 7*f/l/7th>, k 10 

3-/l/tyy^;l/x-7Vk7-fe7 i -k xfL/^'j3 
-;bx^/bx-x;l/7-trr- k xf l/yyya-^ 
y^y7ot!/l/x-7Vk x^uy^y n-;key7f- 
/l/x-f-zW-fer— K y- 
h*yy h+->x?/-;K ^xfUyyj3-/l/t/ 
y^/l/X-x/k 5>xf Uyyy a-^/xf^x- 
rvk J?xf uyyj a-^^f /l/x- r;k s>xf- 
Uyyy 3-;i^x^x-x;k 7neky^y n- 
/l/tyy^/l>x-x;l/7-trr-k ypei/y^'ja- 20 
;l/t/xf;Vx-f/l/7-fef-h, 3-* h+S^Dlf 
/kr-fey— k N, N->7f;V*M75F, -yyf- 

[0 0 6 3] #^fcfcttS^£tt*&a^fc:tt, 

1 0 g/m 2 <7)IBBtf>l^-£&3o £DS?3:L<{±0. 30 
3~5g/m l T?ife«o MK#3:b<tt0. 7~3g/ 

[0 0 6 4] [(C) B*fK£0H£ft»e] (O 

Tfck #'Jtrx/l/7;V3-;K te<klP£<Dg|5#xxf- 

x-r;k fe«fctf7-fe*-/k £fc«:*-*i£f<:«&® 
*7k»tt*W* b»S «fc 9 x;l/7 

V £x/kT/l/3-/k> LTfci, 71-100 %i)P7j<^(S 
Stl, a^S^3 0 0-2 4 0 0OlBHOfe©*^f 6» -10 

tt*o ^Wfcatticstt^^uaiPVA - 105, p 

VA-110, PVA - 1 1 7. PVA-1 17H, P 
VA-120. PVA-124, PVA-124H, P 
VA-CS, PVA-CST, PVA-HC. PVA- 

2 0 3. PVA-2 0 4, PVA-2 0 5. PVA-2 
10, PVA-2 17, PVA-2 2 0, PVA-22 
4, PVA — 2 1 7 E E, PVA-2 2 0. PVA-2 
24, PVA-2 1 7EE, PV.A-217E* PVA 
-2 2 0 E, PVA- 2 2 4 E, PVA-4 0 5, PV 
A-4 2 0, PVA-6 1 3, L-8|i!lW5n5o 50 
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±M<D&m-£fot LTfck. 8 8-1 0 0 
fc # V tfx/l/7 -fe x- h * a a 7 -b r- h * fc tt 7*0 fc? 
k tfy trx;]/*;ke-;M3J:tf#'J tTx;l/7-fe 

RVzmSfot LTttsK'J tTx/Ufpy Fk -tfv^yfe 
* tf 7 9 tT7 dmtmf e> tu c ft 5 «¥3B $ fc tt, 

[0 0 6 5] *isw0»*ffi«frtt«*itett£ eta* 
k, yyp^-y-yy^-^k ^jt'jx y;nfh- 

/MWfc*. £7c, 7Kr§tt© (y#) 7i"J«'Jv 

±-rS@WT% 5 0 0 n mW±©3t*»JR , r«7k}S'tt© 

mm¥7- 1 8 5 8 9 7^teiB*0ttfl:exy ry|fc# 
g^ft^x^ 1/ y- tTx;l/7;l/3-;l/«fi-a-«:^ 6 * S 

[0066] t>< LT»6ftfe«)lffi¥IKfflJWIKtiU 1 

n g a m*miti'— 9*-t<fc onawfcstifcft, si 

^MS^n^o ^£05§«ft« I n 4: G a ©«JSJfc£g 
^3C4:{c<k»9J!^iiftktt3 6 0-6 0 0 nm<D§EB£ 
%fiori)6T**a*\ *5g9J"CfflV*tt»4 3 6 0-4 5 
Onm, it?^ L. < ti 3 6 0-4 3 5 nnu Sk#$L< 
B3 6 0~4 2 0nmTS5o -fy-f- K^ASTV- 
b-bvZ-tLXtt, Bt#©A r^FD-YACU-lf 
I n G a NlMWWfcU— »f-fc«««**/£itTf8 

[0 0 6 7] &4b\ -<y:7— KvAST'k-h-fe-y^- 
^^KSl&fC'C^-r^ HltT, ffioTV-h-fe-y 
*-£M^TtkT „ H l l liWWIfflg 

kr, ?f^2«k— «re3ttimEaniaxe 
y ^ o ^ y -f - k 7i^^©ft$it@«ffi7t-r 

SHg-9--f'X{<:t)<fcS3b^2 0- 1 5 0 cmffeSo $fc 
<^ffl^Si:tTti^J3 0~3 OOST'36«, Sft-TaM 

^7 0—1 3 0°C«SJgT:\ $f$L<«8 0— 1 2 0"C 
T'3~6 0#, ^^L<tt5~3 0#P^MMiltTt 

[0068] frfrzm&!imicmit<ti%imwi£ lx 
«^*«fc o *pe nr 7;i/* y -ets. 
mtfs y-f n-f h 'J * a, u ^ a, m 3 u y^ 

a. H*y>A, isi7y^x<7A, gi*«th'j^ 

A. H*«J^A, |p|7y^x'>A, toVmthVVI*. 
P*Uf A, |5|7y ; ex'7A, zKBMt-th'J^A, [517 
y^ex^A, H*U^A*J:tfHiy^Afti?01ll«i7 

/i/^yjw^fen*. Sfe, ^/^^7^y y*y 



(12) 

21 

HJx^7b7 = y, ^/^77W;l/7 

[0 0 6 9] ctt6©7/Wj 'J giJ«¥34fc L < tirSW 
±^ll^fc-<±Tffl^?»n^o ±I2<D7;l/*U7k?g?gcO 10 

tiv^m^^mm^^t s p h i 2W±©7k?§$T;!D 

3„ 7/l^U&S^i?l&©7k^$«y^&©/&b v T 
&3lHt^i£S i 0 2 ^7;l/*U^S^ttlM2 0©J± 

* (-mc cs i o 2 ) / cm 2 o] ©^jtTSf) t 

035 4-6 2 0 0 4^£8»Tx£ftTV3<fc?&, S 
i 0 2 /N az 0©^;Wttf 1 . 0-1. 5 (SP"5 [Si 
0 2 ] / [NatO] tfl. 0-1. 5T&oT, S i 0 
2 ©^ffttf 1 ~ 4£1%©^^W h U ACzKiSJR 20 
^, W£W5 7-7 4 2 7^«tfB**tlTf S.fc-5 
(S i 0*3 / (M) 0. 5-0. 7 5 (BP"5 
(S i Ot] / (MtO) tfl. 0-1. 5) T&oT, 
S i 0i©iftfctfl~4Sfi%T?fc!K frOlii!!^ 
*©*K#&*S£7/l/#y&Jl©^AJSl?*aS*fc 
LT'>&< fcfe 2 0 %©#',> 22v£&WLTV»*Ci:i: 

{#!$© p H i: LTfct 9 - 1 3. 5©$Bffl*W£L<, * 
5>(C»$L<«1 0-1 3©fBHT&3 0 S^SJS« 
1 5~4 0t*W$L<, M£#*L<tt2 0-3 5°C 30 

<fct7~4 0#T&S o 

[0070] gtc i»3i««*fflvT, ^^¥Hfi 



fflffJJK«8tW*#&fc, H»» «fc t) £>7/l/# U 3Bfi© 
fi«fWS»*^^*OSWR*X» , r*»ft<, £1© 

2ft3o WJ^ttf, #HPS5 4-6 2 0 0 4#^8KM^ 
S*lTV*.fc$fcii«»© (S id] / (NaaO) CD 40 
tMttfl. 0-1. 5 (BP^ [S i 0*3 / [Na 
2 03 AM. 0-1. 5) T-feoTs S i 0 2 ©-g-Wltf 

1 - 4 aa%©w 8^ hvy L<D7}<.®fo*&m l, l 

fcttWttWteS i 0 ! /Na 2 0O€/W0. 5-1. 
5 (BP^ CS i 0 2 3 / CNa 2 03 tfo. 5-1. 5) 

Si(0C 2 Hs ) 4 

8 5%yy|fcKjS« 
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* #&ag 57-742 7#^l8tclB^?n 

TVS, (S i 0a3 / (M3 #0. 5-0. 7 5 (BP 
(S i 0 2 3 / (M 2 03 tfl. 0-1. 5) T&o 
T, S i Oi©i^tf l~4MS%W577l/#U&JS 

&m*r-CMt&<D (S i 0 2 3 / CM3 ifio. 2 5-0. 
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